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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

1. Claims 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Parekh et 
al.,(US 5,945,724) in view of Sato et al. (US 6,100,132). 

Parekh et al, in related text (Col. 4, Line 18-Col. 6, Line 65) and figures (Figs. 1 A-3) 
disclose a method of forming a trench in a semiconductor substrate, the trench defined by an 
open end at a major surface of the substrate and by a closed end within the body of the substrate, 
the method comprising the steps of: (a) providing a substratelO; (b) growing a masking layer 
1 1/18 on the major surface of the substrate 10; c) selectively etching, through the masking layer 
1 1/18 to the major surface of the substrate 10, to define a trench opening access; 
(d) anisotropically etching, from the trench opening access and into the body of the substrate 10 
to form a trench; (Col. 4, Line 65-Col. 5, Line 12) (e) removing the selectively etched masking 
layer (Fig. 1G) 
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Parekh et al., disclose all claimed subject matter, but fails to expressly disclose annealing 
the trench in hydrogen ambient. Sato et al., in related text, (Col. 5, Lines. 40-46; Col. 6, Lines. 
41-45; Col. 16, Lines. 37-40; Col. 19, Lines. 50-63; Col. 20, Lines. 45-62; Col. 21, Lines 3-6;) 
disclose the step of annealing the trench in hydrogen ambient with a temperature of between 
about 850-1200°C (Col. 19, Lines. 10-20) and pressure about 80Torr (Col. 14, Lines. 50-58) to 
reduce the number of defects in the trench created during the step of forming, and to round 
corners at the open and closed ends of the trench. However, given the substantial Parekh et al., 
in view of Sato et al., it would have been obvious to one with ordinary skill in the art at the time 
of the invention for annealing the trench to reduce the number of defects in the trench created 
during the step of forming, and to round corners at the open and closed ends of the trench. Since 
the trench shape in a silicon substrate can affect the electrical behavior of the trench, by shaping 
or rounding the corners of the trench to eliminate sharp corners, high electric fields are 
prevented, which in turn decreases the current leakage resulting from damaged trench sidewalls 
or implantation of materials along the sidewalls. The rounded shape of the trench with rounded 
bottom corners and rounded top corners also provides for ease in filling of the trench while 
reducing the critical dimension for the trench width. This allows a filler material of appropriate 
thickness to be used without formation of undesirable voids in the filled trench. 

2. Claims 19-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lu et 
aI.,(US 5,943,581) in view of Sato et al. (US 6,100,132). 

Lu et al., in related text, (Col. 4, Lines. 39-44; Col. 5, Lines. 37-41) and figures (Fig. 1-8) 
disclose a method of making a trench field effect transistor, comprising: 
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(a) providing a semiconductor substrate 10 of an N dopant charge type, the substrate embodying 
the drain of the trench field effect transistor (Col. 6, Lines. 19-32 and Fig. 8); 

(b) growing an epitaxial layer 14 of the same N+ dopant charge type on the substrate 10, the 
epitaxial layer having a different resistivity than the resistivity of the substrate; 

(c) growing a masking layer 22 on the major surface of the substrate 10 (Col. 6, Lines. 48-56); 

(d) selectively etching, through the masking layer to the major surface of the substrate, to define 
a trench opening access; (Col. 6, Lines. 56-59) 

(e) anisotropically etching, from the trench opening access and into the body of the substrate to 
form a trench; (Col. 7, Lines. 5-15) 

(f) removing the selectively etched masking layer 22 (Col. 7, Lines. 28-30); and 

(g) forming at least one trench into the epitaxial layer, each trench defined by a first end in a 
plane defined by a major surface of the substrate and by walls that extend to a second end at a 
predetermined depth into the epitaxial layer 14; 

(h) growing a dielectric layer 26 on the walls of the at least one trench; (Col. 7, Lines. 30-44 and 
Fig. 7) 

(i) forming a conductor 28 over the dielectric layer 26, the conductor embodying the gate of the 
trench field effect transistor; (Col. 7, Lines. 45-67 and Fig. 7) 

0) patterning the epitaxial layer and implanting a dopant of a second charge type to form p-wells 
interposed between adjacent trenches; (Fig. 7) and 

(k) patterning the epitaxial layer and implanting a dopant of the n-type to form regions that 
embody the source regions of the field effect transistor. (Fig. 8) 
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Lu et al., disclose all claimed subject matter, but fails to expressly disclose the exposed 
sidewall surfaces of trench are annealed in a hydrogen ambient environment. 

Sato et al., in related text, (Col. 5, Lines. 40-46; Col. 6, Lines. 41-45; Col. 16, Lines. 37- 
40; Col. 19, Lines. 50-63; Col. 20, Lines. 45-62; Col. 21, Lines 3-6;) disclose the step of 
annealing the trench in hydrogen ambient with a temperature of between about 850-1200°C (Col. 
19, Lines. 10-20) and pressure about 80Torr (Col. 14, Lines. 50-58). However, given the 
substantial Lu et al., in view of Sato et al., it would have been obvious to one with ordinary skill 
in the art at the time of the invention for annealing the trench to reduce the number of defects in 
the trench created during the step of forming, and to round corners at the open and closed ends of 
the trench. 

In re claim 20, Lu et al., in related text disclose further including the step of forming one 
or more heavy bodies of the second charge type positioned above the wells and between the 
source regions, each heavy body forming an abrupt junction with its corresponding well. (Col. 8, 
Lines. 33-67). 



3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Vu whose telephone number is (703) 305-0391. The 
examiner can normally be reached on Monday-Friday from 8:00am to 5:00pm. If attempt to 
reach the examiner by telephone are unsuccessful, the examiner's supervisor, David Nelms., can 
be reached on (703) 3 08-49 1 0. / /J 



Conclusion 



David Vu. 
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Supervisory Patent Examiner 
Technology Center 2800 



